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(54) PRODUCTION OF MAT COATED PAPER FOR GRAVURE PRINTING 

(57)Abstract: 

PURPOSE: To obtain a mat coated paper for gravure printing, having high ink luster, extremely few 
missing dots and excellent reproducibility of half-tone dots. 

CONSTITUTION: In the mat coated paper for gravure printing having S40% luster of white paper, the 
blended amount of aggregating light calcium carbonate in a shape of secondary particles having £l.3p 
average particle diameter and heavy calcium carbonate having >2.0pm average particle diameter is 50- 
90 pts.wt. based on 100 pts.wt of pigment, and the blending ratio of the aggregating light calcium 
carbonate light and the heavy calcium carbonate is 1:1-1:8. Paper is coated with a coating solution 
comprising the aggregating light calcium carbonate and the heavy calcium carbonate, having £60% 
solution concentration, by a blade coater and subjected to super calender treatment. The volume of the 
whole void having <0.5pm diameter of the coated surface of the paper measured by the method of 
mercury penetration is >0.05ml/g. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the lusterless coated paper for gravures characterized by ****** 
whose rates of a compounding ratio of this coherent precipitated calcium carbonate and whiting the 
coherent precipitated calcium carbonate of the aggregated particle configuration whose mean particle 
diameter is 1.3 micrometers or more, and the loadings of the whiting whose mean particle diameter is 2.0 
micrometers or more are 50 - 90 weight sections to the pigment 100 weight section, and are 1:1-1:8 in the 
lusterless coated paper for gravures whose blank paper gloss is 40% or less. 

[Claim 2] The manufacture approach of the lusterless coated paper for gravures according to claim 1 that 
the volume of all openings with a diameter of 0.5 micrometers or less which measured the liquid 
concentration of the coating liquid containing this coherent precipitated calcium carbonate and whiting the 
blade coating machine at 60% or more by the mercury douche close method of the coated layer side after 
spreading and supercalender processing is 0.05 or more ml/g. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the lusterless coated paper for gravures, and its 

manufacture approach. 

[0002] 

[Description of the Prior Art] From before, pigment coated paper has smooth nature and high gloss as 
compared with non-applied paper of fine quality, and since the absorptivity of ink is uniform; it is used as 
a print sheet. Especially visualization of recent years and printed matter progresses, the demand to a 
print sheet is also diversified, further, a printing method is also crossed to varieties, such as gravure, 
rotary offset, and sheet offset, and development of a print sheet with the property which suited each 
printing method is progressing. 

[0003] Since there is no feeling of a flash of a field and it is easy to read when being used as a duty form 
at the same time lusterless coated paper has low blank paper gloss and it gives decent sensibility to the 
bottom of such a situation as compared with the coated paper which has high blank paper gloss, also 
compared with the former, it is used widely in recent years. 

[0004] On the other hand, since gravure shifts to edit of a photograph subject from edit of an alphabetic 
character subject with the advent of a weekly pictorial magazine, they are increasingly used at the 
effective point about the repeatability of a manuscript [ many ] 

[0005] Moreover, the all glossy magazine has been increasing to whose style which offset printing and a 
frontispiece called gravure and the text called [ the cover ] Toppan Printing having been common 
conventionally. For this reason, in order to obtain the readability of the text, and the clearness of a 
frontispiece recently, the lusterless coated paper for gravures has come to be used. 
[0006] Printing beautiful in that there is a place which will not contact if there is also a place which it is 
required for a paper front face to be smooth in order to transfer to homogeneity on paper smoothly under 
pressurization of the ink with which gravure gave ink first to the whole version and then scraping and a 
crevice were covered in ink other than the streak section by the doctor, and irregularity is in the paper 
itself, and contacts ink cannot be performed. The sea damaged terms first required of a gravure form from 
this are smooth nature. 

[0007] The smooth nature said here is the smooth nature in the condition of having been compressed 
under this printing pressure since gravure was performed under strong printing pressure compared with 
other printings, and it is also called the so-called dynamic smooth nature. Therefore, cushioning 
properties are required for paper. In order to raise cushioning properties conventionally, use of high ash 
content stencil paper, and use of grand pulp and MEKAPARUPU Use of the whiting which has (for 
example, JP.63-27480.A) and specific particle size distribution Use of (for example, JP.4-18077.B) and 
the cube form calcium carbonate which performs wet-grinding processing and has a specific grain size In 
the examination from (for example, JP,1-22400,B) and a latex, or it lowers Tg, it corresponds using an 
alkali induction mold (for example, JP.56-63096A JP,56-70071,A, and JP.61-55290.A) etc. Furthermore, 
in order to raise smooth nature, performing supercalender processing quite stronger than usual is also 
performed, but in the case of lusterless coated paper, the problem that suppressing blank paper gloss 
cannot be finished produces strong supercalender processing while it causes operable problems, such as 
roll dirt of a calender. 

[0008] On the other hand, the pigment with which lusterless coated paper is used from even ** being [ 
****** ] needed in blank paper gloss does not obtain a colander from the pigment used by the usual gloss 
object using a far coarse object, but since finishing after the coating becomes slight, sufficient smooth 
nature is difficult to get, and tends [ further ] to cause generating of a missing dot in connection with this. 
For this reason, the actual condition is that that to which the lusterless coated paper for gravures is fully 
satisfied is not obtained. 
[0009] 

[Problem(s) to be Solved by the Invention] The purpose of this invention has high ink gloss, and moreover 
there are very few missing dots, and it is obtaining the lusterless coated paper for gravures excellent in 
halftone dot repeatability. 
[0010] 

[Means for Solving the Problem] In the lusterless coated paper for gravures whose blank paper gloss is 



40% or less, the coherent precipitated calcium carbonate of the aggregated particle configuration whose 
mean particle diameter is 1 .3 micrometers or more, and the loadings of the whiting whose mean particle 
diameter is 2.0 micrometers or more are 50 - 90 weight sections to the pigment 100 weight section, and 
the rate of a compounding ratio of this coherent precipitated calcium carbonate and whiting sets this 
invention to 1:1-1:8. Furthermore, it is reached when the volume of all openings with a diameter of 0.5 
micrometers or less measured by the mercury douche close method of the coated layer side after 
spreading and supercalender processing makes liquid concentration of the coating liquid containing this 
coherent precipitated calcium carbonate and whiting 0.05 or more ml/g by the blade coating machine at 
60% or more. 

[001 1] Hereafter, this invention is explained in full detail. In case the coherent precipitated calcium 
carbonate used by this invention compounds precipitated calcium carbonate, it is the aggregated particle 
object which made the primary particle of a particle condense, and the precipitated calcium carbonate of 
a primary particle condenses this coherent precipitated calcium carbonate at random. For this reason, a 
fine opening exists between primary particles and an opening increases also in the whole coated layer. 
When this invention person etc. used for the lusterless coated paper for gravures the object which has a 
specific particle size of the coherent precipitated calcium carbonate of such an aggregated particle 
configuration, absorptivity of the ink at the time of gravure was good, there were few missing dots also in 
comparatively low smooth nature, and he checked acquiring the outstanding gravure fitness here. As an 
approach of obtaining such coherent precipitated calcium carbonate more concretely, it can obtain by 
carrying out **** accommodation of concentration, temperature, the amount of carbon-dioxide-gas 
entrainments, etc. of calcium-hydroxide water suspension by the reaction of calcium-hydroxide water 
suspension and lime calcination kiln exhaust gas, and the obtained calcium carbonate is measured by the 
light transmission type particle-size-distribution measuring device (Seishin Enterprise make: SHC5000). 
Here, if a supercalender is weakened in order not to obtain a feeling of a mat since blank paper gloss has 
too high mean particle diameter in less than 1.3 micrometers, but to acquire desired blank paper gloss, a 
missing dot will get worse extremely. 

[0012] In this invention, the whiting whose mean particle diameter is 2.0 micrometers or more is used with 
the above-mentioned coherent precipitated calcium carbonate, processing [ Sand grinder ] further as an 
approach of obtaining this specific mean particle diameter, although the whiting used by this invention 
generally grinds rough with dry type thru/or wet with mechanical means, such as a crusher, a hammer 
mill, a micro mill, a ball mill, JIETOMIRU, and a sand mill, and a slurry or dry type powder is obtained by a 
classification etc. - a desired object - profit - things are made. Here, in less than 2.0 micrometers, like 
the calcium carbonate with the above-mentioned mean particle diameter of whiting, since blank paper 
gloss is too high, a desired feeling of a mat is not obtained. 

[0013] Although not both calcium carbonates are carrying out especially limitation about the upper limit in 
this invention, when too much large, or blank paper gloss is too low and it is hard coming to come out ink 
gloss, the water retention of application liquid falls and it becomes easy to produce an operability top 
trouble. Moreover, since cohesive force becomes weak and particle size distribution stop being stabilized 
by it when coherent precipitated calcium carbonate becomes not much large, its 5 micrometers or less 
are preferably desirable. 

[0014] 50-90 weight section combination of the loadings of the coherent precipitated calcium carbonate 
used by this invention and whiting is carried out to the pigment 100 weight section. Here, blank paper 
gloss has too high loadings in under 50 weight sections, and when exceeding 90 weight sections, a result 
[ that ink gloss is low even if it blends a satin, a kaolin, etc. to which ink gloss tends to discover the 
remaining pigments although blank paper gloss can be greeted low ] which elapses, prints and is inferior 
in a feeling of a riser is brought. 

[0015] Furthermore, it is necessary to set the rate of a compounding ratio of coherent precipitated calcium 
carbonate and whiting to 1:1-1:8 in the sum total loadings 50 of both calcium carbonates - 90 weight 
sections. Here, when the rate of a compounding ratio is except 1:1 - 1:8, as explained also in advance, 
blank paper gloss is too high, or even if blank paper gloss is able to greet low, a result which ink gloss 
cannot discover easily is brought. Furthermore, that generating of a missing dot increases etc. does not 
have proper ******** of gravure. Originally, about ink gloss and a missing dot, the direction with many [ 
particle diameter / particle diameter is fine and ] amounts of openings improves. Although it is more 
effective to increase the rate of a compounding ratio of coherent precipitated calcium carbonate rather 
than whiting to make these physical properties raise a ** sake, in order to greet blank paper gloss to 40% 
or less, it is necessary to make [ more / to some extent ] the rate of a compounding ratio of whiting. And 



this invention person etc. found out that this rate of an optimal compounding ratio was 1:1-1:8. 
[0016] It is necessary to apply the liquid concentration of coating liquid by the blade coating machine at 
60% or more in this invention. In order that the liquid concentration of coating liquid may blend many 
coherent precipitated calcium carbonate and whiting at less than 60%, water retention tends to fall, 
smooth nature falls that it is finally hard to be crushed by the supercalender, and a missing dot gets 
worse. For this reason, about liquid concentration, it must be made high concentration as much as 
possible. 

[0017] In this invention, it is characterized by making it as the spreading desiccation back by the blade 
coating machine, making blank paper gloss into 40% or less by supercalender processing, and the 
volume of all openings with a diameter of 0.5 micrometers or less further measured by the mercury 
douche close method considering as 0.05 or more ml/g. In order to obtain a target feeling of a mat, it is 
preferably [ 30% or less of ] desirable 40% or less in blank paper gloss after supercalender processing, 
but in order to acquire gravure fitness with a still better missing dot here, the volume of all openings with a 
diameter of 0.5 micrometers or less measured by the mercury douche close method is 0.05 or more ml/g. 
[0018] Printing beautiful in that there is a place which will not contact if there is also a place which it is 
required for a paper front face to be smooth in order to transfer to homogeneity on paper smoothly under 
pressurization of the ink with which gravure gave ink first to the whole version as explained also in 
advance, and then scraping and a crevice were covered in ink other than the streak section by the doctor, 
and irregularity is in the paper itself, and contacts ink cannot be performed. Therefore, by the approach of 
measuring smooth nature like a SUMU star smoothness sensor or the Beck smoothness sensor 
according to the stage of the outflow of air, it could not declare that actual gravure has strong correlation, 
but the direction of a mercury douche close method checked that it was more close to the relation 
between the paper at the time of gravure, and ink so that this invention might prescribe rather, that is, 
when the volume of all openings with a diameter of 0.5 micrometers or less measured by the mercury 
douche close method is less than 0.05 ml/g, it cannot be alike, and the good gravure fitness of a missing 
dot cannot be acquired. 

[0019] Concretely, in order for the volume of all openings with a diameter of 0.5 micrometers or less 
measured by the mercury douche close method to make it 0.05 or more ml/g, as previously explained 
besides considering as strong supercalender processing, coating liquid is high-concentration-ized as 
much as possible here, the ratio of coherent precipitated calcium carbonate is gathered within limits which 
make blank paper gloss 40% or less from a combination side, or a particle pigment is used together - or 
these - ************** - jt is attained by things. 

[0020] Although characterized by using coherent precipitated calcium carbonate and whiting in this 
invention, as other pigments, a kaolin, clay, a satin white, an aluminum hydroxide, a zinc oxide, a barium 
sulfate, a calcium sulfate, a silica, the activated clay, a lake, a plastics pigment, etc. are mentioned within 
the limits of the formula of this invention. Of course, the calcium carbonate except this invention 
prescribing may be used. 

[0021] As a binder used for this invention, a styrene butadiene system, Vinyl acetate acrylic, ethylene and 
a vinyl acetate system, a butadiene methyl methacrylic system, Various copolymers, such as a vinyl 
acetate butyl acrylate system, polyvinyl alcohol, Synthetic system adhesives, such as a maleic-anhydride 
copolymer, isobutene and a maleic-anhydride copolymer, and an acrylic acid, a methyl methacrylate 
system copolymer, Adhesives generally known, such as natural system adhesives, such as oxidized 
starch, etherification starch, esterification starch, cold-water soluble starch obtained by carrying out flash 
plate dry cleaning of enzyme denaturation starch or them, casein, and soybean protein, are mentioned, 
and these may be used together. 

[0022] Moreover, the various assistants blended with the usual pigments for coated paper, such as a 
thickener, a water retention agent, a deck-watertight-luminaire-ized agent, and a coloring agent, can use 
it suitably if needed. In this invention, the coating liquid which uses a pigment as a principal component is 
the liquid water was made to dissolve or distribute with a pigment, a binder, and other additives, and the 
last liquid concentration says 60% of the weight or more of a thing. 

[0023] It is mixed and used by the ratio of arbitration and the pulp constituent which added usual loading 
material, paper reinforcing agent and yield improver for paper manufacture, a usual sizing compound, etc. 
if needed is milled with that the waste paper pulp which deinks the newspaper, magazine, etc. containing 
a mechanical-pulp chemical pulp and these as stencil paper used by this invention, and is obtained is 
independent, or the usual paper machine which has a single wire or a twin wire. 
[0024] 



[Function] When the volume of all openings with a diameter [ back / spreading ] of 0.5 micrometers or less 
which measured by the blade coating machine and measured the liquid concentration of the coating liquid 
using the coherent precipitated calcium carbonate and whiting which have a specific particle size by the 
mercury douche close method of a coated layer side supercalender processing at 60% or more considers 
as 0.05 or more ml/g, ink gloss is high, moreover, there are very few missing dots and the lusterless 
coated paper for gravures excellent in halftone dot repeatability is obtained. 
[0025] 

[Example] Although an example explains this invention to a detail further, this invention is not limited to 

this. In addition, each the section and % which are shown below are weight criteria. 

[0026] The following coating liquid combination (the loadings =70 section of coherent precipitated calcium 

carbonate and whiting, a compounding ratio =1:1.8) was adjusted to the paper of fine quality of example 

1 marketing at 62% so that the coverage of a bone dry might serve as surface 13 g/m2 and rear-face 15 

g/m2, and double spread was carried out to it by part for 800m/in spreading rate using the blade coating 

machine. 

<Coating liquid combination> - coherent precipitated calcium carbonate (mean particle diameter of 1.5 
micrometers) : The 25.0 sections - whiting (mean particle diameter of 2.5 micrometers) : The 45.0 
sections The 2nd class kaolin of - marketing (Huber hide lath pass) : The 30.0 sections - marketing 
phosphorylation starch (MS4600 by the Japanese food-processing company) : The 4.0 sections - 
marketing SBR latex (Asahi Chemical Co., Ltd. make L-1795) : The 13.0 sections - marketing polyacrylic 
acid system dispersant (Toagosei Aron T40) : The 0.1 sections - sodium hydroxide : The 0.1 sections 
[0027] Next, this coated paper was processed by the supercalender so that blank paper gloss might 
become 40% or less, and the lusterless coated paper for gravures made into the purpose was obtained. 
The volume of all openings with a diameter of 0.5 micrometers or less was measured for the obtained 
coated paper made in the Shimazu work place 'auto pore 9220 mold', the amount of openings was 
calculated, and the result was shown in the table. 

[0028] In example 2 example 1 , it carried out by the completely same approach as an example 1 except 
setting mean particle diameter of coherent precipitated calcium carbonate to 1.3 micrometers. 
[0029] In example 3 example 1 , it carried out by the completely same approach as an example 1 except 
setting mean particle diameter of whiting to 2.0 micrometers. 

[0030] In example 4 example 1 , the loadings of coherent precipitated calcium carbonate were performed 
by the completely same approach as an example 1 except making the loadings of the 15 sections and 
whiting into the 35 sections (the loadings =50 section of coherent precipitated calcium carbonate and 
whiting, a compounding ratio = 1:2.3), and making a kaolin into the 50 sections. 
[0031] In example 5 example 1 , the loadings of coherent precipitated calcium carbonate were performed 
by the completely same approach as an example 1 except making the loadings of the 35 sections and 
whiting into the 55 sections (the loadings =90 section of coherent precipitated calcium carbonate and 
whiting, a compounding ratio = 1:1.6), and making a kaolin into the ten sections. 
[0032] In example 6 example 1, the loadings of coherent precipitated calcium carbonate were performed 
by the completely same approach as an example 1 except making the loadings of the 35 sections and 
whiting into the 35 sections (the loadings 70 section of coherent precipitated calcium carbonate and 
whiting, a compounding ratio =1:1). 

[0033] In example 7 example 1, the loadings of coherent precipitated calcium carbonate were performed 

by the completely same approach as an example 1 except making the loadings of the ten sections and 

whiting into the 80 sections (the loadings =90 section of coherent precipitated calcium carbonate and 

whiting, a compounding ratio = 1:8.0), and making a kaolin into the ten sections. 

[0034] In example of comparison 1 example 1, it carried out by the completely same approach as an 

example 1 except setting mean particle diameter of coherent precipitated calcium carbonate to 1.1 

micrometers. 

[0035] In example of comparison 2 example 1 , it carried out by the completely same approach as an 
example 1 except setting mean particle diameter of whiting to 1.7 micrometers. 
[0036] In example of comparison 3 example 1, the loadings of coherent precipitated calcium carbonate 
were performed by the completely same approach as an example 1 except making the loadings of the 39 
sections and whiting into the 31 sections (the loadings 70 section of coherent precipitated calcium 
carbonate and whiting, a compounding ratio = 1:0.8). 

[0037] In example of comparison 4 example 1, the loadings of coherent precipitated calcium carbonate 
were performed by the completely same approach as an example 1 except making the loadings of the 



H 



seven sections and whiting into the 63 sections (the loadings 70 section of coherent precipitated calcium 
carbonate and whiting, a compounding ratio = 1:9.0). 

[0038] In example of comparison 5 example 1, the loadings of coherent precipitated calcium carbonate 
were performed by the completely same approach as an example 1 except making the loadings of the 39 
sections and whiting into the 31 sections (the loadings =70 section of coherent precipitated calcium 
carbonate and whiting, a compounding ratio = 1:0.8). 

[0039] In example of comparison 6 example 1, the loadings of coherent precipitated calcium carbonate 
were performed by the completely same approach as an example 1 except making the loadings of the 
seven sections and whiting into the 63 sections (the loadings =70 section of coherent precipitated calcium 
carbonate and whiting, a compounding ratio = 1:9.0). 

[0040] Comprehensive evaluation was checked and carried out about the following items [ coated paper / 
for printing / which was obtained in the evaluation approach example and the example of a comparison / 
pigment ]. A result is shown in Table 1 and 2. 
[0041] 1) Blank paper gloss (%) 

According to JIS-P8142, it measured at the include angle of 75 degrees using a Murakami style 
glossmeter. 

[0042] 2) Printing gloss (%) 

It measured at the include angle of 60 degrees after sepia printing using a Murakami style glossmeter 
with the Printing Bureau mold gravure testing machine. 
[0043] 3) Missing dot (%) 

The Printing Bureau mold gravure testing machine estimated the rate of a missing dot of a halftone dot 
10% after sepia printing with the naked eye. It is so good that a numeric value is small. 
[0044] (5) The volume of all openings with a diameter of 0.5 micrometers or less was measured made in 
the amount Shimazu work place of openings 'auto pore 9220 moid 1 . 

[0045] 6) Comprehensive evaluation synthesis evaluation was synthetically judged based on the above- 
mentioned five items, a valuation basis - O - very excellent ** O excellent - it was a little problematic, 
and considered as those with x problem, more than O was made into the level accepted satisfactory also 
in a commercial scene, and it considered as success. An example is shown in Table 1 and the example 
of a comparison is shown for the above evaluation result in Table 2. 
[0046] 
[Table 1] 



[0047] 
[Table 2] 



[0048] 



[Effect of the Invention] Like [ it is ****** from the above-mentioned example, and ], like this invention, in 
the lusterless coated paper for gravures whose blank paper gloss is 40% or less, the coherent 
precipitated calcium carbonate of the aggregated particle configuration whose mean particle diameter is 
1.3 micrometers or more, and the loadings of the whiting whose mean particle diameter is 2.0 
micrometers or more are 50 - 90 weight sections to the pigment 100 weight section, and the rate of a 
compounding ratio of this coherent precipitated calcium carbonate and whiting sets to 1:1-1:8. 
Furthermore, it is reached when the volume of all openings with a diameter of 0.5 micrometers or less 
measured by the mercury douche close method of the coated layer side after spreading and 
supercalender processing makes liquid concentration of the coating liquid which consists of this coherent 
precipitated calcium carbonate and whiting 0.05 or more ml/g by the blade coating machine at 60% or 
more. 



[Translation done.] 
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